Induction of thymidine phosphorylase expression by Taxol does not enhance Furtulon sensitivity in a cisplatin-resistant human ovarian carcinoma cell line.
Thymidine phosphorylase (TP) can metabolize the prodrug 5'-deoxy-5-fluorouridine (Furtulon) to 5-fluorouracil (5-FU) and 5'-deoxy-D-ribose-1-phosphate. Furthermore, TP may enhance the toxicity of the active drug 5-FU by the transfer of 2'-deoxyribose 1-phosphate, so producing 5-fluoro-2'-deoxyuridine. This product can form 5-fluoro-2'-deoxyuridine 5'-monophosphate (FdUMP) through the action of thymidine kinase, and FdUMP in turn can inhibit thymidylate synthase (TS), leading to reduced thymidylate formation and subsequent inhibition of DNA synthesis. The aim of this study was to determine whether the expression of TP is associated with the sensitivity to Furtulon, using a single-cell clone of the human ovarian carcinoma cell line, KF-28, and KFr13, a cisplatin-resistant subline derived from KF28 cells. Next, if lower TP expression correlated with decreased sensitivity to Furtulon, we planned to investigate the possibility that increased TP expression induced by Paclitaxel (Taxol) exposure might increase the sensitivity to Furtulon. Cell growth was evaluated by MTT assay. TP and TS expression were assessed by RT-PCR and Western blot analysis. Cell growth was significantly inhibited compared to the control at 10 (p < 0.0001), 100 (p < 0.0001) and 1000 microM (p < 0.0001) of Furtulon after 24 hours Furtulon treatment in KF28. However, cell growth was significantly inhibited only at 1000 microM (p < 0.0001), in KFr13. The expression of TP was observed only in KF28 in our PCR condition. Next, Western blot analysis confirmed that TP protein levels in KF28 were markedly elevated compared to those in KFr13. TP gene expression emerged at 72, 96 and 120 hours after 0.5 nM Taxol (about twenty percent of IC50; 2.61 +/- 0.06 nM) exposure to KFr13 in our PCR condition. The level of TP gene expression was the highest at 120 hours Taxol exposure. Similarly, Western blot analysis showed that the TP protein level of KFr13 cells 120 hours after Taxol exposure (KFr13/120 hours Taxol exposure) was elevated compared to the control. Cell growth did not significantly differ between KFr13 and KFr13/120 hours Taxol exposure cells. KFr13 and KFr13/120 hours Taxol exposure cells were incubated with 0-1000 microM Furtulon for 24 hours-168 hours. Furtulon sensitivity of KFr13/120 hours Taxol exposure cells was not found to be significantly enhanced compared to that of KFr13 cells at any of the indicated times. The level of TS gene expression assessed by RT-PCR in KFr13 and KFr13/120 hours Taxol exposure cells was significantly lower than that in KF28 cells (p < 0.001). Moreover, higher protein level expression of TS was noted in KF28 cells compared to KFr13 or KFr13/120 hours Taxol exposure cells. Our results suggest that lower expression of TP is not a critical determinant in the development of resistance to Furtulon in the cisplatin-resistant human ovarian carcinoma cell line, KFr13. The clinical relevance of these observation remains to be established.